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Description 

BACKGROUND OF INVENTION 

[0001] The present invention relates to a solar cell 
module capable of being installed on roof portions of 
residential buildings orthe like and to an edge face seal- 
ing member for same, and in particular, pertains to an 
improvementfor ensuring watertightness between solar 
cell module body or bodies and frame body or bodies 
supporting same, 

[0002] As shown in FIG. 6, a solar cell module might 
typically comprise solar cell module body or bodies 4 
and frame body or bodies 5. FIG. 6 (a) is a plan view of 
solar cell module 2; FIG, 6 (b) indicating the view from 
arrow B at FIG. 6 (a), and FIG. 6 (c) indicating the view 
from arrow Cat FIG. 6 (a), 

[0003] The integrally laminated superstrate construc- 
tion of solar cell module body 4, as indicated by the par- 
tial enlarged view of edge portion 45 thereof shown in 
FIG, 7-wherein light-receiving-surface sealing resin lay- 
ers) 42a comprising ethylene vinyl acetate (EVA), solar 
cell(s) 43 formed from polycrystailine silicon, back-sur- 
face sealing resin layer(s) 42b comprising ethylene vinyl 
acetate (EVA), and weather-resistant back-surface 
sealing film(s) 44 are laminated in order over (or be- 
neath, as shown in the drawing) light-receiving glass 
surface(es) 41 constituting the front surface thereof-is 
known. This being the case, the solar cell module body 
4 may take the form of a rectangular sheet and its weath- 
er-resistance may be assured. Note that the foregoing 
solar cell(s) 43 may be formed from monocrystalline sil- 
icon and/or amorphous silicon and/or the like. 
[0004] As shown in FIGS. 6 and 8 (the latter being an 
oblique exploded view of region III in FIG. 6), frame body 
5-which retains the four sides of the foregoing solar cell 
module body 4-comprises upper frame element(s) 51, 
lower frame element(s) 52, and pair(s) of left and right 
side edge frame elements 53 and 54, these frame ele- 
ments 51 , 52, 53, and 54 being assembled together in 
integral fashion to form a frame-like structure. Note that 
FIG. 8 shows the region at which lower frame element 
52 and right side edge frame element 54 are assembled 
together, 

[0005] Frame elements 51 , 52, 53, and 54 are respec- 
tively formed by aluminum extrusion. Upper frame ele- 
ment 51 retains the edge rim of solar cell module body 
4 at the side thereof nearest the residence roof peak. 
Lower frame element 52 retains the edge rim of solar 
cell module body 4 at the side thereof nearest the resi- 
dence eaves, Side edge frame elements 53 and 54 re- 
spectively retain both the left and the right side rim of 
solar cell module body 4, and also join together the two 
edge rims of upper frame element 51 and lower frame 
element 52. 

[0006] Next, basic constitution of these frame ele- 
ments 51 , 52, 53, and 54 will be described in detail. Be- 
cause frame elements 51 , 52, 53, and 54 share a com- 
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mon basic constitution, FIG. 9 will be used to describe 
cross-sectional shape of side edge frame element 54. 
Note that, in the description of cross-sectional shape 
which follows, the left side in FIG. 9 is taken to be the 
s outside, constituting the outer rim of solar cell module 
2; and the right side in the drawing is taken to be the 
inside, i.e., the side at which solar cell module body 4 is 
supported. 

[0007] As shown, in FIG. 9, side edge frame element 

to 54 is provided with frame main body 54a having closed 
rectangular cross-section, and is also provided with bent 
extension region 54b which extends upward from the 
outside edge (left edge in the drawing) at the top face 
of this frame main body 54a and thereafter bends toward 

is the inside (right side in the drawing), This permits for- 
mation of groove 54e, within which the outside perimeter 
edge portion of solar cell module body 4 is captured be- 
tween horizontal portion 54d of bent extension region 
54b and top face 54c of frame main body 54a. Further- 

20 more, flange 54f, which abuts the bottom face of solar 
cell module body 4, is disposed so as to project from the 
inside edge (the edge on the right side in the drawing) 
of top face 54c of frame main body 54a. Note that the 
width dimension (the dimension in the vertical direction 

25 in FIG. 9) of this groove 54e is set so as to be slightly 
larger than the thickness dimension of solar cell module 
body 4. 

[0008] Furthermore, disposed so as to project from 
the side face at the outside (left side in drawing) of frame 

30 main body 54a is extension 54g, which extends slightly 
in a horizontal direction before bending upward. 
[0009] Note also that reference numeral 52h in FIG. 
8 indicates screw-receiving portion(s), having screw 
channels(s), provided at lower frame element 52; and 

35 reference numeral 54h indicates screw clearance hole 
(s) which are provided at side rim frame element 54 op- 
posite these screw-receiving portion(s) 52h. 
[0010] However, with solar cell module 2 constituted 
in such fashion, because of the need to ensure ade- 

40 quate watertightness between solar cell module body 4 
and frame body 5, and prevent rainwater orthe like from 
entering through gaps therebetween, various methods 
for achieving watertightness have been proposed con- 
ventionally (see, e.g., Japanese Patent Application Pub- 

45 lication Kokai No. H1 3-230440 (2001) (FIG. 6 (a) and 
FIG. 8 of the instant drawings)). 
[0011] FIG. 10 shows an example of a conventional 
waterproofing structure for achieving watertightness be- 
tween solar cell module body 4 and frame body 5, the 

so structure being such that tape-like waterproofing mem- 
ber61 is inserted in the space between solarcell module 
body 4 and frame body 5. That is, waterproofing mem- 
ber 61 is arranged so as to enshroud the open portion 
(s) of groove 54e of side edge frame element 54, This 

55 waterproofing member 61 is a sheet-like member 
formed from EPDM or other such foam material, and is 
disposed so as to straddle flange 54f from horizontal 
portion 54d of extension region 54b of side edge frame 
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element 54. Furthermore, this waterproofing member61 
is made to adhere to the tip portion of this flange 54f 
(region I at FIG, 10 (a)). In other words, as waterproofing 
member 61 merely contacts, and is not securely fas- 
tened to, horizontal portion 54d of bent extension region 
54b (region II at FIG. 1 0 (a)), this edge portion is in fact 
a free edge. Moreover, the thickness dimension of this 
waterproofing member 61 is set so as to be slightly larg- 
er than a dimension which is one half of the value ob- 
tained by subtracting the thickness dimension of solar 
cell module body 4 from the width dimension (the dimen- 
sion in the vertical direction at FIG. 1 0 (a)) of groove 54e 
of side edge frame element 54, This waterproofing 
member 61 might for example be formed from butylene 
rubber, 

[0012] While the foregoing description concerts itself 
with the manner in which waterproofing member 61 is 
provided at one side edge frame element 54, water- 
proofing member(s) 61, 62, 62 are provided in like fash- 
ion at the other side edge frame element 53; and more- 
over, waterproofing member(s) 61 are provided in like 
fashion at upper frame element 51 and lower frame el- 
ement 52. 

[0013] This waterproofing member 61 is captured by 
frames 51 , 52, 53, and 54 at the same time that solar 
cell module body 4 is captured thereby. Here, descrip- 
tion will be carried out taking operation with respect to 
how the side edge portion of solar cell module body 4 is 
captured within side edge frame 54 to be representative 
of the others, To wit, when the side edge portion of solar 
cell module body 4 is captured within groove 54e of side 
edge frame element 54, waterproof i ng member 61 is de- 
formed as a result of pressure from solar cell module 
body 4, 

[0014] As shown at FIG. 10 (b), deformation of water- 
proofing member 61 is such that the free-edge side (the 
portion at the top at FIG. 1 0 (b)) of waterproofing mem- 
ber 61 is pressed by solar cell module body 4 against 
the interior of groove 54e, waterproofing member 61 be- 
ing deformed so as to wrap around the outside perimeter 
portion of solar cell module body 4 in parallel fashion 
with respect to the inside surface of this groove 54e. Wa- 
terproofing member(s) 61 are therefore respectively 
present between the inside surface of groove 54e and 
the top surface and the bottom surface of the outside 
perimeter portion of solar cell module body 4. At this 
time, because, as mentioned above, the thickness di- 
mension of waterproofing member 61 is set so as to be 
slightly largerthan one half of the value obtained by sub- 
tracting the thickness dimension of solar cell module 
body 4 from the width dimension (the dimension in the 
vertical direction at FIG, 10 (b)) of groove 54e, water- 
proofing member 61 will upon completion of this captur- 
ing operation be compressed between the outside sur- 
face (at both the top and the bottom) of solar cell module 
body 4 and the inside surface of groove 54e. 
[0015] A waterproofing structure having the foregoing 
constitution will make it possible to ensure watertight- 



ness between solar cell module body 4 and the frame 
body 5 which supports same. 

[0016] However, with such waterproofing structure, 
there has been the problem that because the structure 

s is such that, simultaneous with capturing of the outside 
perimeter edge portion of solar cell module body 4 within 
groove 54e of frame body 5, tape-like waterproofing 
member 61 is progressively captured within groove 54e 
of frame body 5 as it is pressed thereinto, notwithstand- 

10 ing the fact that one of the rim portions of waterproofing 
member 61 may in fact have been made to adhere to 
the tip portion of flange 54f , the pressure of insertion can 
nonetheless cause waterproofing member 61 to slip, 
making it difficult to achieve a seal which is uniform 

is along the entire perimeter edge portion ofsolarcell mod- 
ule body 4. Furthermore, there has been the problem 
that because the portion that has slipped and extends 
outside of the groove of the frame body necessitates 
postprocessing in which a worker uses a knife or the like 

20 to remove it, this has increased work operations. 

[0017] Furthermore, there has also been the problem 
that because tape-like waterproofing member 61 must 
be bent as it is progressively pressed into the interior of 
groove 54e of frame body 5, this insertion operation is 

25 also complicated, making it troublesome and time-con- 
suming. 

[0018] Moreover, there has also been the problem 
that because waterproofing member 61 is bent unnatu- 
rally at the comer portion(s) of frame body 5, it has been 
so necessary to have another waterproofing member 
made available for such portion(s), and It has been dif- 
ficult to adequately ensure watertightness at especially 
the comer portion(s). 

[0019] And even where watertightness has been en- 
35 sured in such fashion, with conventional solar cell mod- 
ules there has been occurrence of a phenomenon 
whereby perimeter edge portions of the solar cell mod- 
ule body become discolored, turning yellow, with pas- 
sage of time. Accordingly, there has also been a need 
io to prevent such yellowing, 

[0020] The present invention was conceived in order 
to solve such problems, it being an object thereof to pro- 
vide a solar cell module and an edge face sealing mern- 
berforsame which will ensure watertightness (i.e., seal- 
45 ing) through a simple structure designed to facilitate op- 
erations during solar cell module assembly and which 
is capable of definitive prevention of solar cell module 
body yellowing. 



[0021] One or more embodiments of the present in- 
vention is or are predicated upon a solar cell module 
construction which is such that one or more solar cell 
55 module bodies are captured within one or more frame 
bodies, in addition, a structure may be adopted such 
that one or more edge face sealing members, frame-like 
in shape and formed in more or less parallel fashion with' 
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respect to one or more outer shapes of solar cell module 
body or bodies, is or are prepared; such edge face seal- 
ing member or members capturing at least one of the 
solar cell module body or bodies along substantially the 
entire edge portion perimeter thereof, and with these in s 
this state, these being captured within at least one of the 
frame body or bodies. 

[0022] To this end, edge face sealing member or 
members may be roughly c-shaped in cross-section, 
may comprise one or more upper sealing regions abut- 10 
ting one or more front surfaces of solar cell module body 
or bodies, may further comprise one or more lower seal- 
ing regions abutting one or more back surfaces of solar 
cell module body or bodies, and may further comprise 
one or more side sealing regions abutting one or more '5 
edge faces of soiar cell module body or bodies. 
[0023] In such case, edge face sealing member or 
members may be such that lower sealing region or re- 
gions is or are longer than upper sealing region or re- 
gions. Lowersealing region(s) being the portion(s) abut- 20 
ting back surface(s) of solar cell module body or bodies, 
because reception of light by solar cell(s) is not inter- 
fered with , there will be no problem even where it or they 
extend beyond frame body or bodies. Causing lower 
sealing region(s) to be made long in this manner makes 25 
it possible to prevent edge face sealing member(s) from 
easily falling out of solar cell module body or bodies. 
Furthermore, so long as solar cell module body or bod- 
ies may be captured therein, there is no limitation with 
regard to frame body shape, it being possible for exam- 30 
pie to employ the conventional frame body shape shown 
In FIG, 9. At the frame body shown in FIG. 9, because 
flange 54f, being the portion abutting lowersealing re- 
gions), is longer than horizontal portion 54d of bent ex- 
tension region 54b abutting lower sealing region(s), as 
forming same such that its length matches that of this 
horizontal portion 54d will also be preferred from the 
standpoint of watertightness. 

[0024] Furthermore, projections may be respectively 
formed on facing surfaces of upper sealing region(s) *o 
and lower sealing region(s). More specifically, such pro- 
jections may comprise one or more single-rib or multi- 
ple-rib regions formed in more or less parallel fashion 
with respect to one or more perimeter edge portions of 
solar cell module body or bodies, With perimeter edge « 
portion(s) of solar cell module body or bodies captured 
by sealing members), when such sealing member por- 
tion^) are captured within groove(s) of frame body or 
bodies, because formation of such projections makes it 
possible for sealing member(s) to be compressed by so 
groove(s) of frame body or bodies and for projection(s) 
to be squashed by top surface(s) and bottom surface(s) 
of solar cell module body or bodies, producing intimate 
contact therebetween, definitive sealing of edge face(s) 
of solar cell module body or bodies is permitted. ss 
[0025] Furthermore, in such case, tip portion(s) of up- 
per sealing region(s) and lower sealing region(s) may 
be disposed in inclined fashion at respectively facing 



sealing region surfaces. By disposing same in inclined 
fashion in this way, because tip portlon(s) of upper seal- 
ing region(s) and lower sealing region(s) can also be 
made to press against top surface(s) and bottom sur- 
face^) of solar cell module body or bodies, producing 
intimate contact therebetween, synergistic operation in 
combination with projection(s) permits more definitive 
sealing of edge face(s) of solar cell module body or bod- 
ies. 

[0026] Moreover, still more benefit may be obtained 
where such sealing structure is applied to solar cell mod- 
ule body or bodies of integrally laminated superstrate 
construction such that laminated in order over one or 
more light-receiving glass surfaces constituting one or 
more front surfaces there are one or more light-receiv- 
ing-surface sealing resin layers comprising ethylene vi- 
nyl acetate, one or more solar cells, one or more back- 
surface sealing resin layers comprising ethylene vinyl 
acetate, and one or more weather-resistant back-sur- 
face sealing films, Note however that the present inven- 
tion is not limited to application in the context of super- 
strate structures, it also being possible to apply same 
for example to see-through-type solar cell modules 
wherein both the top and bottom surfaces are formed 
from glass. 

[0027] Here, it is preferred that material(s) making up 
edge face sealing member(s) be polypropylenic and/or 
polystyrenic elastomer resin(s); more specifically, it is 
still more preferred that PP-EPDM (polypropylene - eth- 
ylene propylene diene copolymeric synthetic rubber) co- 
polymer be for example employed as polypropylenic 
elastomer resin(s), and/or that polystyrene -isoprene 
copolymer be for example employed as polystyrenic 
elastomer resin(s). 

[0028] Furthermore, it is preferable that such elas- 
tomer resin(s) comprise one or more additives of porous 
structure preventing yellowing of sealing resin layer or 
layers. More specifically, it is preferred that additive or 
additives comprise magnesium silicate. By thus causing 
elastomer resin(s) to comprise additive(s) of porous 
structure, magnesium silicate being cited as a promi- 
nent example thereof, changes in color due to low-mo- 
lecular-weight oils present within elastomer(s) and/or 
yellowing of ethylene vinyl acetate (EVA) due to trace 
amounts of sulfur or other such inorganic substances 
can be prevented as a result of the absorptive action 
thereof, consequently making it possible to prevent yel- 
lowing of perimeter rim portions of solar cell module 
body or bodies, 

[0029] Moreover, employment of additive(s) compris- 
ing ultraviolet-resistant agent(s) (e.g., hindered amine 
(s)) will make it possible to prevent degradation due to 
ultraviolet light. 

BRIEF DESCRIPTION OF DRAWINGS 

[0030] FIG. 1 is an oblique view of the entirety of an 
edge face sealing member associated with a first em- 
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bodiment of the present invention. 

[0031] FIG. 2 is a cross-sectional view of section D-D 

in FIG, 1, 

[0032] FIG, 3 (a) is a partial enlarged sectional view 
showing how an edge face sealing member of the first s 
embodiment captures an edge portion of a solar cell 
module body, and FIG. 3 (b) is a partial enlarged sec- 
tional view showing how the edge portion of the solar 
cell module body as shown at FIG. 3 (a) is captured with- 
in a groove portion of a frame body, '0 
[0033] FIG, 4 is a sectional view of an edge face seal- 
ing member associated with a second embodiment of 
the present invention. 

[0034] FIG. 5 is a partial enlarged sectional view 
showing, where an edge portion of a solar cell module is 
body is captured by an edge face sealing member, how 
this is moreover captured by a groove portion of a frame 

[0035] FIG, 6 (a) is a plan view of a solar cell module; 
FIG. 6 (b) indicating the view from arrow B at FIG. 6 (a), 20 
and FIG. 6 (c) indicating the view from arrow C at FIG. 

6(a). 

[0036] FIG. 7 is a partial enlarged sectional view 
showing an edge portion of solar cell module body of 
superstrate construction. 25 
[0037] FIG. 8 is an oblique exploded view of region III 

in FIG. 6. 

[0038] FIG. 9 is a sectional view of a frame body. 
[0039] FIG. 10 (a) is a sectional view showing ar- 
rangement of a waterproofing member; FIG. 10 (b) is a so 
sectional view showing deformation of a waterproofing 
member. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

35 

[0040] Below, embodiments of the present invention 
are described with reference to the drawings. 

FIRST EMBODIMENT 

40 

[0041] FIG, 1 is an oblique view of the entirety of an 
edge face sealing member 1 associated with a first em- 
bodiment of the present invention, and FIG. 2 is across- 
sectional view of section D-D in FIG. 1 . Note that, in the 
present first embodiment, the description below is car- 
ried out in terms of a solar cell module body employing 
superstrate structure such as that of solar cell module 
body 4 shown in FIG. 7, and in terms of a frame body 
employing structure such as that of frame body 5 shown 
in FIG. 9. so 
[0042] This edge face sealing member 1, which is 
frame-like in shape and is formed in more or less parallel 
fashion with respectto the outershape of solarcell mod- 
ule body 4 shown in FIG, 6, captures solar cell module 
body 4 along substantially the entire edge portion 45 pe- ss 
rimeter thereof, and with these in this state, this is cap- 
tured within the frames 51 , 52, 53 and 54 of frame body 
5 (see FIG. 7). 



[0043] As shown in FIG. 2, this edge face sealing 
member 1 is roughly c-shaped in cross-section and/or 
roughly u-shaped in cross-section, and comprises up- 
per sealing region 11 abutting light-receiving glass sur- 
face 41 which constitutes the front surface of solar cell 
module body 4; lower sealing region 12 abutting weath- 
er-resistant back-surface sealing film 44 of solar cell 
module body 4; and side sealing region 1 3 abutting edge 
face 45a (see FIG. 7) of solar cell module body 4. This 
upper sealing region 11, this lower sealing region 12, 
and this side sealing region 13 form groove recess 14 
which captures edge portion 45 of solar cell module 
body 4. 

[0044] Furthermore, upper sealing region 1 1 and low- 
er sealing region 1 2 are disposed so as to open some- 
what to the outside therefrom at either side from edge 
portions 13a, 13a of side sealing region 13, and tip por- 
tions 11a and 12a are formed in bent fashion so as to 
be inclined toward each other, i.e., toward groove recess 
14. Distance T between these two tip portions 11a and 
1 2a is roughly the same as or is somewhat less than the 
thickness of edge portion 45 of solar cell module body 
4. Furthermore, edge portions 13a, 13a of side sealing 
region 13 are formed so as to be curved in order to fa- 
cilitate capture thereof by frame body 5, Moreover, as 
indicated by the broken line in FIG. 2, diagonal cuts may 
be made therein so as to produce chamfered surfaces 
13b, 13b, 

[0045] Respectively formed on facing surfaces of up- 
per sealing region 11 and lower sealing region 12, 
formed as described above, there are projections 11b, 
12b. These projections 11b, 12b may take the form of 
single-rib and/or multiple-rib regions (two ribs being 
formed In the present first embodiment) formed in more 
or less parallel fashion with respect to perimeter edge 
portions (sides) of solar cell module body 4, i.e., in more 
or less parallel fashion with respect to the long direction 
of groove recess 14. 

[0046] FIG. 3 (a) shows how edge face sealing mem- 
ber 1 , constituted as described above, captures edge 
portion 45 of solar cell module body 4. 
[0047] In this state, while projections 11b, 12b only 
barely, if at all, abut light-receiving glass surface 41 and 
weather-resistant back-surface sealing film 44 of solar 
cell module body 4, tip portions 11a and 12a of upper 
sealing region 11 and lower sealing region 12 do contact 
light-receiving glass surface 41 and weather-resistant 
back-surface sealing film 44 of solar cell module body 
4 such that they are somewhat compressed therea- 
gainst and possess force sufficient to retain edge portion 
45 of solar cell module body 4. Due to this fact, it is pos- 
sible to rest assured that edge face sealing member 1 
will not easily slip off of edge portion 45 of solar cell mod- 
ule body 4. 

[0048] With these in this state, upon causing edge 
portion 45 of solarcell module body 4 to be captured by 
groove 54e of frame body 5, edge face sealing member 
1 is deformed in parallel fashion with respect to the in- 
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side surface of groove 54e as shown at FIG. 3 (b), pro- 
jections 11b, 12b (not shown) and tip portions 11a and 
12a of upper sealing region 11 and lower sealing region 
12 being squashed and coming into intimate contact 
with light-receiving glass surface 41 and weather-resist- 
ant back-surface sealing film 44 of solar cell module 
body 4. At this time, moreover, side sealing region 13 of 
edge face sealing member 1 likewise comes in intimate 
contact with edge face 45a of solar cell module body 4, 
resulting in manufacture of a solar cell module in which 
edge face 45a of solar cell module body 4 is completely 
sealed. 

SECOND EMBODIMENT 

[0049] FIG. 4 is a sectional view of edge face sealing 
member 1A associated with a second embodiment of 
the present invention. 

[0050] Edge face sealing member 1A of the present 
second embodiment differs from edge face sealing 
member 1 of the foregoing first embodiment in that lower 
sealing region 12A abutting weather-resistant back-sur- 
face sealing film 44 of solar cell module body 4 is formed 
so as to be longer than upper sealing region 11 abutting 
light-receiving glass surface 41 of solar cell module 
body 4, the constitution thereof being in other respects 
similarto that of edge face sealing member 1 of the fore- 
going first embodiment. Accordingly, where compo- 
nents are identical to those at edge face sealing member 

I of the first embodiment, identical reference numerals 
will be used and detailed description thereof will be omit- 
ted. 

[0051 ] The reason for thus forming lower sealing re- 
gion 1 2A such that It is longer than upper sealing region 

II is that, as shown in FIG. 9, flange 54f is provided at 
the inside edge of top face 54c of frame main body 54a, 
and this surface is longer than horizontal portion 54d of 
bent extension region 54b by an amount corresponding 
to this flange 54f. Lower sealing region 1 2A is therefore 
formed such that the length thereof more or less match- 
es the length from the basal edge portion of top face 54c 
(the region at which it is connected to bent extension 
region 54b) to the tip of flange 54f , 

[0052] FIG, 5 is a partial enlarged sectional view 
showing a solar cell module in which, where edge por- 
tion 45 of solar cell module body 4 is captured by edge 
face sealing member 1A constituted as described 
above, this is moreover captured by frame body 5. 
[0053] With these in this state, edge face sealing 
member 1 is deformed in parallel fashion with respect 
to the inside surface of groove 54e of frame body 5, pro- 
jections 11b, 12b (not shown) and tip portions 11a and 
12a of upper sealing region 11 and lower sealing region 
12A being squashed and coming into intimate contact 
with light-receiving glass surface 41 and weather-resist- 
ant back-surface sealing film 44 of solar cell module 
body 4. In such case, because lower sealing region 12A 
is brought into intimate contact therewith over the en- 



tirety, more or less, of flange 54f and top face 54c of 
groove 54e, watertightness at the back surface of solar 
cell module body 4 is improved. At this time, moreover, 
side sealing region 13 of edge face sealing member 1 

s likewise comes in intimate contact with edge face 45a 
of solar cell module body 4, resulting in manufacture of 
a solar cell module in which edge face 45a of solar cell 
module body 4 is completely sealed. 
[0054] Note also that because, as shown in FIG. 7, 

10 solar cell module body 4, which is of superstrate con- 
struction, is such that, in contrast to light-receiving glass 
surface 41 at the front surface thereof, the back surface 
thereof is thin weather-resistant film 44, where integral 
lamination is carried out the back surface will be forcibly 

'5 pulled upon such that it becomes somewhat inclined. 
When lower sealing region 12A is made long as in the 
present second embodiment, this will also have the ad- 
vantage that it will be possible to cause edge portion 45 
of solar cell module body 4 to be definitively captured 

20 by edge face sealing member 1 A, any such inclination 
having little effect thereon. Or stating this conversely, 
this has the benefit of also preventing edge face sealing 
member 1 A from slipping off of solar cell module body 4. 
[0055] Next, description is carried out with respect to 

25 materials employed at edge face sealing member 1 of 
the foregoing first embodiment and at edge face sealing 
member 1 A of the second embodiment. 
[0056] It is preferred that material(s) making up edge 
face sealing member(s) 1 , 1 A be polypropylenic and/or 

30 polystyrenic elastomer resin(s). More specifically, it Is 
still more preferred that PP-EPDM (polypropylene - eth- 
ylene propylene diene copolymers synthetic rubber) co- 
polymer be for example employed as polypropylenic 
elastomer resin(s), and/or that polystyrene - isoprene 

35 copolymer be for example employed as polystyrenic 
elastomer resin(s). 

[0057] Polypropylenic and polystyrenic elastomer 
resins possess characteristics such as lightness in 
weight due to low specific gravity, manufacturability and 

40 recyclability, designability with respect to coloration, 
weather resistance (retention of physical properties 
over long periods), sealability, aging as a result of heat, 
flexibility at low temperature (-40° C), dimensional sta- 
bility of extruded product, flexibility with respect to de- 

45 sign of cross-section of extruded product, thermal dep- 
osition, and so forth. Because complicated operations 
are not necessary such as is the case with vulcanized 
rubber, it being possible to easily carry out extrusion 
molding in the same manner as with ordinary plastics, 

so such resins are suitable for use where precise cross- 
sectional dimensions are required, as is the case with 
the sealing material for the solar cell module body of the 
present invention. 

[0058] Moreover, since with conventional solar cell 
55 modules there has been occurrence of a phenomenon 
whereby perimeter edge portions of solar cell module 
body or bodies become discolored, turning yellow, with 
passage of time, in order to here also achieve improve- 
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mentwith respect to such issues as well, such elastomer 
resin(s) may in accordance with the present invention 
be made to comprise additive(s) of porous structure 
which will prevent yellowing of sealing resin (EVA) layer 
(s). More specifically, magnesium silicate may be em- 
ployed as additive. By thus causing elastomer resin(s) 
to comprise additive(s) of porous structure, magnesium 
silicate being cited as a prominent example thereof, sul- 
fur present within sealing resin(s) (EVA) in solar cell 
module body or bodies can be absorbed, as a result of 
which yellowing of perimeter edge portions of solar cell 
module body or bodies can be prevented. 
[0059] Moreover, in order to test for presence of yel- 
lowing at perimeter rim portions of solar cell module bod- 
ies, the present inventors prepared edge face sealing 
members 1, 1 A comprising PP-EPDM containing on the 
order of 1 to 1 ,5% magnesium silicate, and, after assem- 
bling same such that solar cell module bodies 4 employ- 
ing EVA sealing resin(s) were captured by edge face 
sealing members 1 , 1 A thus prepared, carried out high- 
temperature, high-humidity storage testing pursuant to 
JISC 8917, As a result, yellowing of EVA sealing resin 
(s) at edge portions 54 of solar cell module bodies 4 was 
not observed even after 1000 hours at 85 percent hu- 
midity. 

[0060] Furthermore, in addition to magnesium sili- 
cate, employment of additive(s) comprising ultraviolet- 
resistant agent(s) (e.g., hindered amine(s)) will make it 
possible to prevent degradation due to ultraviolet light. 
[0061] As described above, one or more embodi- 
ments of the present invention is or are predicated upon 
a solar cell module construction which is such that one 
or more solar cell module bodies are captured within one 
or more frame bodies, In addition, a structure may be 
adopted such that one or more edge face sealing mem- 
bers, frame-like in shape and formed in more or less par- 
allel fashion with respect to one or more outer shapes 
of solar cell module body or bodies, is or are prepared; 
such edge face sealing member or members capturing 
at least one of the solarcell module body or bodies along 
substantially the entire edge portion perimeter thereof, 
and with these in this state, these being captured within 
at least one of the frame body or bodies, Because a con- 
struction is thus adopted in which frame-shaped, inte- 
gral-type edge face sealing member(s) capture solar 
cell modulebody or bodies along substantially the entire 
edge portion perimeter thereof, definitive sealing of so- 
lar cell module body or bodies is permitted, permitting 
definitive prevention of entry by water. Furthermore, be- 
cause edge face sealing member(s) which is or are c- 
shaped and/or u-shaped in cross-section is or are made 
to capture solar cell module body or bodies, and while 
in this state, these are then caused to be captured by 
frame body or bodies, it is possible to rest assured that 
edge face sealing member(s) will not slip when caused 
to be captured by frame body or bodies, and moreover, 
ease of operations with respect to the capturing step is 
improved. 
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[0062] Furthermore, causing lower sealing region(s) 
of edge face sealing member(s) to be formed so as to 
be longer than upper sealing region(s) thereof makes it 
possible to prevent edge face sealing member(s) from 
5 easily falling out of solar cell module body or bodies, and 
also improves watertightness at the back surface of so- 
lar cell module body or bodies. 
[0063] Furthermore, when such edge face sealing 
member(s) are captured within groove(s) of frame body 
10 or bodies, because formation of projections on facing 
surfaces of upper sealing region(s) and lower sealing 
region(s) makes it possible for edge face sealing mem- 
ber(s) to be compressed by groove(s) of frame body or 
bodies and for projection(s) to be squashed by top sur- 
fs face(s) and bottom surface(s) of solar cell module body 
or bodies, producing intimate contact therebetween, de- 
finitive sealing of edge face(s) of solarcell module body 
or bodies is permitted. Moreover, by disposing tip por- 
tion^) of upper sealing region(s) and lower sealing re- 
20 gion(s) so as to incline toward recess(es), because tip 
portion(s) of upper sealing region(s) and lower sealing 
region(s) can also be made to press against top surface 
(s) and bottom surface(s) of solar cell module body or 
bodies, producing intimate contact therebetween, syn- 
25 ergistic operation in combination with projection(s) per- 
mits more definitive sealing of edge face(s) of solar cell 
module body or bodies, 

[0064] Furthermore, polypropylenic and/or polysty- 
rene elastomer resin(s), and more specifically, PP-EP- 

30 DM copolymer(s) and/or polystyrene - isoprene copoly- 
mers), is or are employed as material(s) making up 
edge face sealing member(s), Furthermore, such elas- 
tomer resin(s) contain magnesium silicate serving as 
additive(s) of porous structure preventing yellowing of 

35 sealing resin layer(s). By thus causing elastomer resin 
(s) to comprise additive(s) of porous structure, magne- 
sium silicate being cited as a prominent example there- 
of, sulfur present within EVA can be absorbed, as a re- 
sult of which yellowing of perimeter rim portions of solar 

40 cell module body or bodies can be prevented. Moreover, 
employment of additive(s) comprising ultraviolet-resist- 
ant agent(s) will make it possible to prevent degradation 
due to ultraviolet light. 

[0065] Moreover, the present application claims right 
45 of benefit of prior filing date of Japanese Patent Appli- 
cation No. 2002-316555, the content of which is incor- 
porated herein by reference in its entirety, Furthermore, 
all references cited in the present specification are spe- 
cifically incorporated herein by reference in their entire- 
so ty. 



Claims 

55 1 . A solar cell module edge face sealing member for, 
where solar cell module construction is such that 
one or more solar cell module bodies are captured 
within one or more frame bodies, sealing one or 
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more gaps between at least one of the solar cell 
module body or bodies and at least one of theframe 
body or bodies; 

the edge face sealing member being frame- 
like in shape and formed in more or less parallel 
fashion with respect to one or more outer shapes of 
at least one of the solar cell module body or bodies; 
and 

the edge face sealing member capturing at 
least one of the solar cell module body or bodies 
along substantially the entire edge portion perime- 
terthereof, and with these in this state, these being 
captured within at least one of the frame body or 
bodies. 

2. A solar cell module edge face sealing member ac- 
cording to claim 1 wherein: 

the edge face sealing member is roughly c- 
shaped in cross-section and/or roughly u- 
shaped in cross-section; 
the edge face sealing member comprises one 
or more upper sealing regions abutting one or 
more front surfaces of at least one of the solar 
cell module body or bodies; 
the edge face sealing member further compris- 
es one or more lower sealing regions abutting 
one or more back surfaces of at least one of the 
solar cell module body or bodies; and 
the edge face sealing member further compris- 
es one or more side sealing regions abutting 
one or more edge faces of at least one of the 
solar cell module body or bodies. 

3. A solar cell module edge face sealing member ac- 
cording to claim 2 wherein at least one of the lower 
sealing region or regions is longer than at least one 
of the upper sealing region or regions, 

4. A solar cell module edge face sealing member ac- 
cording to claim 2 or 3 wherein; 

at least one surface of at least one of the upper 
sealing region or regions and at least one sur- 
face of at least one of the lower sealing region 
or regions face each other; and 
one or more projections are formed on each of 
at least two respectively facing surfaces among 
the upper and lower sealing region surfaces 
which face each other, 

5. A solar cell module edge face sealing member ac- 
cording to claim 4 wherein at least one of the pro- 
jection or projections comprises one or more single- 
rib or multiple-rib regions formed in more or less 
parallel fashion with respect to one or more perim- 
eter edge portions of at least one of the solar cell 
module body or bodies. 



6. A solar cell module edge face sealing member ac- 
cording to claim 4 wherein one or more tip portions 
of at least one of the lower sealing region or regions 
and at least one of the upper sealing region or re- 
gions are disposed in inclined fashion at respective- 
ly facing sealing region surfaces. 

7. A solar cell module edge face sealing member ac- 
cording to claim 1 wherein at least one of the solar 
cell module body or bodies is of integrally laminated 
superstrate construction such that laminated in or- 
der over one or more light-receiving glass surfaces 
constituting one or more front surfaces there are: 

one or more light-receiving-surface sealing res- 
in layers comprising ethylene vinyl acetate; 
one or more solar cells; 
one or more back-surface sealing resin layers 
comprising ethylene vinyl acetate; and 
one or more weather-resistant back-surface 
sealing films 

8. A solar cell module edge face sealing member ac- 
cording to claim 7 wherein at least one material 
making up the edge face sealing member is elas- 
tomer resin. 

9. A solar cell module edge face sealing member ac- 
cording to claim 8 wherein the elastomer resin com- 
prises one or more polypropylenic and/or polysty- 
renic resins, 

10. A solar cell module edge face sealing member ac- 
cording to claim 9 wherein: 

at least one of the polypropylenic elastomer 
resin or resins is PP-EPDM copolymer; and 
at least one of the polystyrenic elastomer resin 
or resins is polystyrene - isoprene copolymer. 

11. A solar cell module edge face sealing member ac- 
cording to claim 9 or 1 0 wherein the elastomer resin 
comprises one or more additives of porous struc- 
ture preventing yellowing of at least one of the seal- 
ing resin layer or layers. 

12. A solar cell module edge face sealing member ac- 
cording to claim 11 wherein at least one of the ad- 
ditive or additives is magnesium silicate. 

13. A solar cell module edge face sealing member ac- 
cording to claim 12 wherein at least one of the ad- 
ditive or additives further comprises one or more ul- 
traviolet-resistant agents. 

14. A solar cell module constructed such that one or 
more solar cell module bodies are captured within 
one or more frame bodies, wherein: 
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one or more edge face sealing members, 
frame-like In shape, are formed in more or less 
parallel fashion with respect to one or more out- 
er shapes of at least one of the solar cell module 
body or bodies; s 
at least one of the edge face sealing member 
or members capturing at least one of the solar 
cell module body or bodies along substantially 
the entire edge portion perimeter thereof, and 
with these in this state, these being captured 10 
within at least one of the frame body or bodies. 

15. A solar cell module according to claim 14 wherein 
at least one of the solar cell module body or bodies 
is of integrally laminated superstrate construction is 
such that laminated in order over one or more light- 
receiving glass surfaces constituting one or more 
front surfaces there are: 

one or more light-receiving-surface sealing res- 20 

in layers comprising ethylene vinyl acetate; 

one or more solar cells; 

one or more back-surface sealing resin layers 

comprising ethylene vinyl acetate; and 

one or more weather-resistant back-surface 25 

sealing films. 
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